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U3ls f(M) ijtsJI (Jl^o 3 \ h 3 z u ^ 5 I 4^10 D ) M E D J5 JjIs lil • 
.(^^JtP Jib- 3I D (j (^^J^ gjb /" jl J^Sj 

^b 3^ F(M)jl J3& U3l9, F(M) ^l*AJ| M G D ajaijj JS JjIs IS) 3 • 

.D ^Js- <^3yzA i^£\sl£> Jib- 3I ^jO^jsJJ 

(^IjAJI (j 3I (£3iaU>l (3 4x3)3)!) ibzJ&ll 4&3-oj?-wo 3A (^-LsJJI JiibJI •■igjg-l SjLa>3 
3) OrC^o ^SF(M) ^UiJb M E D 4ka3 JS JbUb cF(M ) ^b 

F(M) = P(M)l + Q(M)y + R(M)k 

.^03-oJJ £$Js- (Jib-) gjlj (^yk U 4iis>J i3 ^>-caJ>- Sjljj?- 4^"J^ 
J3^> ^j)cp ^yb U 4iii?J (j Sy^CJa JjL*> jbj^- 4£j^ 3I j^laJl (Jbj^SJl JibJl3 
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F(x,y) = -yt + x] 



(0,1) 3A (1,0) 4k&JI j ^UiJI uL5y> 0! :J^) 



.^bsAJI ^0 JoobzLo F ^-bzJaJl )Ju5> jl ^-0(3 (0,1) 4jL5ys3 dJaS-JI O^Jl^o \s-\sJj ^>~a>jj ^1 

r = xi + yj 
p.f = {-y, x). (x, y) = 0 <# 



^bzJi J5 J3I3 3A3 -y/ X 2 + y 2 L&jlaS i_0.oj ^jlll SyljJI F isz-^l JJb- o' US' 



: M (x, y, z) dko.;.!.! ^o^l £\xJ> 3 

j^f-Ls-oi gjto7" — xt H~ yy H~ z/c 

^Lojj iblj (j^s dJgqj J5 ^3 H 4aJs 055o M G D dkflj JS <j ,j5Ui 

.M JJLfr U gjbdi ^k^ gtkiJl lifc ^ U = U(M) = C ^1 

Jilt 1/. gjbiJJ jbLo-c9 CjJu^J Af OJl^c^ 4kib j-o Igrl^«> j-o IS] 43^ dj^^JI ^k<*> jl 

< ^jJL) Sj^-jlo CjIjS" r = ^/x 2 + y 2 + Z 2 ^j&l JIj^-JU 4j$<JI £-3^ :Jlio 

0 U>j5ys 

X 2 + y 2 + Z 2 = C 2 l£&bl*o 

• nm-\g n II ClLoiliLOJI • • 

: Gradient of scalar field 6^^pjU^j^i 
f + Af = c 2 sMED akiJb jU dj^o, ^k* f — c i 
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MP = AN jls JjUab 3 
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r . Af a/ 
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:4->l&i)l 0^33 MP ^Jteudo) Js- M jjo P 4kalH Coj&l IS! Jitb^ 

Bmf = ? 



TV ^b^JI 393 Af diP / gbJI JlA* ^^uo L^lSc lim — = — 



$JS- ^-4*>j (j5Lff 43^ <4ILo j\£ M 4Jt.Q.> j3 /"^J^zJI g^txJJ 445-3XI OUliJU ^JiC- jl ^-o^- 
•dJLcszA 4^<?- l^JLo J5^3 c4.It.Q ■,)! (J ^t^ili^o ObbLcol (j SJlp-I^JI 4_szJul qjs 41Lo j\£ 
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9f Af AfAAf 

— = lim (— ) = lim (— — ) = — cosy 

da Aa^o v Aa Aa^o AN Aa dAf 



MP Jft MM ± ^kb Ujjp i^i 
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0L9 \cosy\ < ljlS"U3 



Af = a J 



M / ^Wl ^-jjo gradf = Vf = — ^UAJl ^bdl ^^^^ 



. df 



da 



gradf = Vf=N 



aw 

da dN dN y J \dN J J v J 

N.a= N \d\ cosy = cosy 



.o$LAj* J>y> V: nabla N & 3 4^,1 ^siix&fl J>§i) Ls ^> 
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Vf = -±£ + -±/ + -ifc 
ax oy oz 

V = — 1 + — / + — k I 

gjj Js. V jj| 151 :a^JLiLi • 

Xo3i ^3^-3-0 y 7 ^jJo jl9 <<iLuJLo f — C ib3*aJI ^3,Jt.«> CjJ*& 1SI _ 

: (2; OA 
a-(Vf) = (a.V)f = | 




— = (a. 17) j ^isi&ll jSjjli ji ^1 



_i ^ -> — * — * d d d 

a = ad = a 1 i+a 2 j+CL 3 k — > a. V= a (a. V) = % — +a 2 — +a 3 — 



: <^J<XL) JjLccoO JjJuaJ (j53 3 (3 LSjLcuV) (jolj^ 

v(/i±/ 2 )=va±v/ 2 

V(a/)= aV/ 
V(A/2)=(V/i)/ 2 +/iV/ 2 



4jo-tS ^xmjsA l^JLotsJ L-JJaj 4jiiaJLo & J ~ 



x 2 +y 2 



gjbdJ 4j3-uJI ^3^,.> ^ : Jlifl • 



4i?-^o Jjliujo ^iaC'l 

:JpJI 

_ x 2 +y 2 _ _^ _ x 2 +y 2 

J35- <iLolj3^ 4^9l5Lo CjU-*aj?i>o 

L33C5 S^^y* ^J^^ c-Lu-Lo ^-^Ja-ui (^,-653 
Mq Jilc ^J^* 3^> ^0 '^3 j0 (3^*°° < ^ a i^ o\ * 




V/ I M 0 4(-) +( % - t^f)k | M 0 = t -] - k/2 



|V/|=V974~ = f 

— > — * 

£09^1 ^b^. r = xl + y/ + zk 
Vf . dr= (17-+/ 7-+ k .(idx + /dy + kdz)= 

J dx J dy dz J J 

d -fdx + d -f dy+ ^dz^Vf.dr = df 

dx dy J dz 3 3 

Vf.dr = df = dc = 0 ^Vfldr 
f = fir) 

g-o^l ^IsJu) V ijs- (J.Jnl.a iV ^JoLJI jli 4-Lo 3 CjIjS" f if) — C ib^-uJI ^K«i jl 



V/ = /V ~r~ — T 1 
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'" V jOL^jgio (jjo culiaj o^ 1 ^ .A^j'Lc^ OjO Uguuii' U 




r . V*/ = (r!V)/ 
(r. V)/ = (r. V)r 3 = r. (3rr) = 3rr 2 = 3r 3 
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